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given in the book under notice, even though the principles 
are perfectly explained, where every different operation 
has the necessary setting of the rule explained or ex¬ 
pressed by a diagram as a different setting or operation. 
If once the common rule applying to all logarithmically 
divided scales, whether of numbers, their powers, or of 
trigonometrical functions, whether ascending together or 
some inverted, is made clear, the sixth or slide-rule sense 
has a chance of being developed, and then there is no 
occasion to remember rules any more. 

The author does not mention even the existence of a 
P line in some rules, which make calculation with frac¬ 
tional indices,.or indeed indices of any magnitude as 
quick and direct as simple proportion, nor does he refer 
to Lanchester’s radial cursor, which enables the slide-rule 
to be employed for calculations on heat engines and 
thermodynamics generally so that any adiabatic has its 
coordinates numerically presented, and even entropy is 
simply presented. 

The quick and easy methods of calculating title is 
belied by there being no mention of any arithmometer. 

C. V. B. 


TECHNICAL BA CTERIOLOG Y. 

Manual of Bacteriological Technique and Special Bac¬ 
teriology. By Thomas Bowhill, F.R.C.V.S , F.R.P.S. 
Pp. xii + 284. (Edinburgh : Oliver & Boyd, 1899.) 

HE scope of this manual may be gathered from the 
following brief summary of its contents :—Introduc¬ 
tion ; classification and morphology of bacteria ; methods 
of sterilisation. Part i. Principles of bacteriological tech¬ 
nique. Part ii. The preparation of nutrient media, and 
methods of cultivating bacteria. Part iii. Special bac¬ 
teriology. Part iv. Mould fungi. Part v. Yeast fungi. 
Part vi. Protozoa or animal parasites. 

The first eighty-six pages deal with bacteriological tech¬ 
nique, and the author is to be congratulated on having 
placed the subject before his readers in a clear and concise 
manner, and in such a way as greatly to facilitate refer¬ 
ence. Moreover, there is much that is new, or compara¬ 
tively new, in this portion of the manual: e.g. method for 
inoculating rabbits for the diagnosis of rabies ; Bowhill’s 
method of staining flagella and bacteria simultaneously 
with orcein ; Roth’s method of examining butter for 
tubercle bacilli ; Neisser’s method for the differential 
diagnosis of diphtheria bacillus in cover-glass specimens ; 
points to be observed in describing an organism; inocula¬ 
tion of animals (subcutaneous, intravenous, into the 
lymphatics, into, the serous cavities, &c.), observation of 
animals after inoculation, and post-mortem examination 
of animals. 

The methods of examining air, water and earth are 
not treated as fully as might be wished. In examining 
soil, Fraenkel’s method only is described. Fraenkel 
advocates the direct mixture of the soil with the nutrient 
gelatin. But the number of bacteria per gramme of 
surface soil is over one million. Hence to obtain 
separate colonies it is evident that either an almost 
imponderable fragment of soil must be used, or else an 
exceedingly large amount of nutrient material. There 
can be little doubt that the only practical method is to 
dilute the soil very largely with sterile water, and to 
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make cultivations from the resulting mixture of soil and 
water. 

Eisner's method for separating B. coli and B. typhi 
abdominalis is given, but the phenol-gelatin method, 
which many observers find more useful, is not described 
in this section of the work. In Part iii., however, 
reference is made to the method of separating the 
typhoid bacillus by carbolising the water, and incubating 
it with an equal part of sterilised peptone-salt solution, 
and thereafter making Eisner potato-gelatin plate-cultures. 
No description appears to be given of the method of 
filtering large quantities of water through a sterile 
Pasteur filter, brushing the surface of the filter with a 
sterilised brush into a few cubic centimetres of sterile 
water, and from the filter brushing suspension of bacteria 
and water, making surface plate-cultures in phenol 
gelatin. 

The terminology adopted as regards the number and 
arrangement of the flagella of bacteria, which, as the 
author states, is borrowed from that applied to the 
Protozoa, is open to some criticism, and is hardly to be 
recommended. 

The second and most important section of this manual 
deals with Schizomycetes, Blastomycetes, Hyphomycetes, 
and Protozoa. 

It might be anticipated that a veterinary surgeon of 
Mr. Bowhill’s reputation would give an account of some of 
the diseases caused by micro-organisms which affect the 
lower animals, and which are either not described at all, 
or are described in an imperfect manner in the ordinary 
text-books of bacteriology. Nor is this hope in vain, for 
the author writes lucidly and with all the authority of 
an expert about such diseases as swine fever, swine 
plague, swine erysipelas, pleuro-pneumonia contagiosa 
bovis, broncho-pneumonia bovis, grouse disease, &c. 
Moreover, glanders, diphtheria and tuberculosis, as 
they affect man and animals, are ably dealt with. 

It is to be regretted that the author has given no 
description of B. enteritidis sporogenes (Klein), espe¬ 
cially when it is considered that the spores of this 
anaerobic micro-organism are found in the excreta of 
some of the lower animals, and that it appears to be 
causally related to acute diarrhoea in man. As the 
author is well up to date in nearly all respects, we hope 
to find this omission remedied in a future edition. That 
a new edition will soon be called for need not be doubted, 
as there is certain to be a large demand for a work of 
such sterling merit as this one undoubtedly is. 

In the concluding portion of the book—Part vi., 
Protozoa—an excellent account is given of Texas cattle 
fever, plasmodium malarise, &c. 

We cannot give unstinted praise to the illustrations. 
Some, indeed, are very good, but many of the photo¬ 
micrographs are disappointing. However much we 
may welcome the author’s orcein method of simultaneously 
staining bacteria and their flagella as an aid to the 
differential diagnosis of bacteria, we cannot, to judge by 
the results, regard it as a good method where reproduc¬ 
tion is aimed at. The author represents B. coli com¬ 
munis as multi-flagellated. The true B. coli communis 
has only one to three flagella. 

While we have ventured to indulge in a few possibly 
adverse criticisms, we are careful to conclude with the 
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remark, namely, that no student, or even expert, not only 
in veterinary but also in medical and sanitary science, 
can afford to be without a copy of this excellent manual. 

The type, paper, and binding, reflect great credit on 
the publishers. A. C. HOUSTON. 


OUR BOOK SHELF. 

Elementary Botany. By G. F. Atkinson, Ph.B. Professor 
of Botany in Cornell University. Pp. xxiii + 444. 
(New York : Henry Holt and Co., 1898.) 

This is one of the best little books of its kind it has 
been our lot to look through for a long time. Pleasantly 
written, admirably printed and illustrated, it forms an 
excellent introduction to the study of the science of botany, 
and Prof. Atkinson is to be congratulated on the way 
which he has fulfilled the task he has set himself. 

The book opens with a general account of a plant-cell 
and protoplasm, and the student is led through a simple 
course of vegetable physiology to investigate the ways in 
which plants live, move, and have their being. This 
method of beginning with physiology is novel, and there 
is a great deal to be said for it. It is calculated to 
arouse the interest which in the minds of all inquiring 
people, be they children or adults, always accompanies 
experiment. Prof. Atkinson has wisely limited his 
selection of experiments to those which require apparatus 
of onLy the simplest kind, but they are for the most part 
experiments which give an insight into the marvellous 
organisation and concomitant functional complexity 
which are characteristic of plant-life in general. 

Then there follows an elementary account of the main 
groups of the vegetable kingdom, illustrated by well- 
chosen types. But the author by no means limits 
himself merely to these, and the connections and re¬ 
lationships of'the different groups are clearly indicated. 
The chapters on Gymnosperms, which include a good 
account of the occurrence of antherozoids in Gingko and 
in the Cycads, are especially good. 

The chapters on the general morphology of the 
flowering plant are perhaps rather advanced, and it 
might be questioned whether a little more attention to 
external morphology might not be desirable. The part 
of the book' specially dealing with natural orders strikes 
us as the least attractive part of the book ; but also it is 
far the most difficult, within narrow limits of space, to 
render either interesting or educationally valuable. 
Possibly in a future edition of the work the author may 
see fit to expand this part by the inclusion of more 
indications of the facies of, as well as of the trend of 
differentiation in, the different natural orders, even if the 
characters of biological interest have to be omitted. 

The latter class of characters (biological) are, however, 
specially treated in the division on Ecology. In this 
part of the book the author has brought together, in 
addition to well-known examples, the fruits of his own 
observation in a country in which such research cannot 
but yield fruitful results. And the advanced, as well as 
the elementary, student will find much that is new and 
interesting in these last chapters. Of course the treat¬ 
ment is brief, but it is useful ; the figures and many 
(not, however, all) of the illustrative photographs from 
nature are quite admirable. 

From the above brief sketch it wall be seen that the 
book is one which thoroughly deserves to be commended 
as calculated to attract instead of (as is too often the 
case) repelling the beginner. J. B. F. 

Animals of To-day, their Life and Conversation. By C. 
J. Cornish. Pp. xii + 319. (London : Seeley and Co., 
Ltd., 1898.) 

Mr. Cornish is such a bright and entertaining 
writer, and has also the art of looking at well-worn 
subjects from such new points of view, that the 
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republication of this series of articles from the Spectator 
may be welcomed by the zoologist as w'ell as by the 
general reader. The author, it need scarcely be said, 
makes no pretence to study animals from a purely 
scientific or systematic standpoint; and regards the 
various domesticated breeds as meriting fully as much 
attention as their wild relatives. The adaptation of 
animals to their surroundings, the manner in which they 
exist under what appear to us unfavourable conditions, 
their speed, their antipathies, their susceptibility tochuman 
diseases, and their mental capacities and disabilities, 
form, indeed, some of his favourite subjects. But he also 
gives dissertations on the beauty and suitability to their 
uses of several domesticated breeds ; while his chapters on 
acclimatisation, game-preservation, and, above all, on the 
terrible devastation inflicted on big game by “ skin- 
hunters,” are of almost absorbing interest. 

In the commercial aspect of the subject, Mr. Cornish 
show's that while myriads of South African animals have 
been recklessly exterminated for the sake of their skins, 
yet that in Australia, where the marsupials are killed off 
in thousands from necessity, their valuable furs are for 
the most part wasted. And here it may be mentioned 
that, in referring to the commercial quotations of South 
African skins, the author makes merry at the inclusion of 
those of the “ quagga,” on the ground that the animal so- 
named is now extinct ; but he ought to have known that 
at the Cape this title is universally applied to Burchell’s 
zebra. 

As beasts of burden for routes like that to the Klondike, 
the author speaks enthusiastically of the reindeer and 
Bactrian camel. Of the latter animal he observes 
that Englishmen have no practical experience ; but if he 
had read the records of the second Yarkand expedition, 
he might have somewhat modified this statement. 
Wider reading might, indeed, in several cases have 
been an advantage to the author. For instance, in the 
chapter on “ Thirsty Animals ” he is very sceptical as to 
the power of any mammals to exist for a length of time 
without access to water ; suggesting that the well-known 
instance of the giraffes in the Kalahari may be due to the 
presence of undiscovered sources of water in the interior 
of that desert. Had he been acquainted with Mr. W. 
T. Blanford’s observations on the existence of certain 
Indian mammals in waterless districts, his scepticism 
might have been removed. Again, in another place, he 
is under the impression that wild dogs ( Cyan ) are nearer 
to domestic dogs than are wolves and jackals. 

Such slight blemishes detract, however, but little from 
a very entertaining and instructive volume. Had we 
more writers of Mr. Cornish’s stamp, the popularity of 
zoology, great as it undoubtedly is, would probably be 
largely augmented ; and his present work can scarcely 
fail to increase his reputation as a successful writer, 

R. L. 

Text-book of Algebra. By G. E. Fisher, M.A., Ph.D. 

and I. J. Schwatt, Ph.D. Part I. Pp. xiv + 684 

(Philadelphia : Fisher and Schwatt, 1898.) 

On the w'hole this is a sound and instructive book. In 
the chapters on first principles the distinction between 
signs of operation and signs of quality has been very 
properly emphasised by a special notation, instead of 
being ignored ; the treatment of systems of equations is 
excellent ; and that of surds is much better than usual, 
although exception might be taken to some of the nota¬ 
tion, and the existence of J2 as a definite number cannot 
be proved (as the authors seem to think) by considering 
the diagonal of a unit square. The book is rather un¬ 
equally written, and errors sometimes occur which con¬ 
trast curiously with the accuracy which generally prevails. 
Thus in the proof of the remainder theorem the same 
symbol Q is used for tw r o entirely different things ; it is 
assumed without proof that if r is a proper fraction r» be- 
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